Decontamination of sputum for longer time in sodium hydroxide for isolation of Mycobacterium tuberculosis  by Satapathy, P. et al.
I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y 3 ( 2 0 1 4 ) 2 9 0 –2 9 2
.sc iencedi rect .comHO ST E D  BY Avai lab le at wwwScienceDirect
journal homepage: www.elsev ier .com/ locate / IJMYCOShort CommunicationDecontamination of sputum for longer time in
sodium hydroxide for isolation of Mycobacterium
tuberculosishttp://dx.doi.org/10.1016/j.ijmyco.2014.09.006
2212-5531/ 2014 Asian-African Society for Mycobacteriology. Published by Elsevier Ltd. All rights reserved.
* Corresponding author at: Regional Medical Research Centre (ICMR), P.O. Eastern Railways Complex, Bhubaneswar 751
Tel.: +91 674 2301322.
E-mail address: skk@icmr.org.in (S.K. Kar).P. Satapathy, D. Das, B.N. Murmu, S.K. Kar *
Regional Medical Research Centre, P.O. Eastern Railways Complex, Bhubaneswar 751023, IndiaA R T I C L E I N F O A B S T R A C TArticle history:
Received 15 September 2014
Accepted 21 September 2014
Available online 13 October 2014
Keywords:
Tuberculosis
Modified Petroff’s method
SputumDecontamination by modified Petroff’s method is being practiced in many laboratories car-
rying out Mycobacterium tuberculosis culture and drug susceptibility testing. The method
exposes mycobacteria to 4% sodium hydroxide for 30 min. However, laboratories in devel-
oping countries with limited resources might be using a type of centrifuge that does not
open during power failures and exposes the mycobacteria to alkali for longer periods.
Out of 28 smear-positive specimens processed, 85.7%, 85.7% and 60.7% of specimens
showed a positive culture after exposure to alkali for 0.5, 1.0 and 72 h. Laboratories com-
pelled to expose the mycobacteria for a longer duration of time can still attempt isolation
for culture as only a small amount of bacteria are needed for culture positivity.
 2014 Asian-African Society for Mycobacteriology. Published by Elsevier Ltd. All rights
reserved.Introduction
Tuberculosis is one of the major health problems in develop-
ing countries. In programmatic conditions, the diagnosis
depends on identification of acid fast bacilli in sputum by
Ziehl-Neelsen microscopy. In order to have a definite diagno-
sis and/or to carry out drug susceptibility testing, laboratories
attempt to isolate mycobacteria for culture, which still
remains the gold standard. The initial processes involve
homogenization and decontamination of sputum by Modified
Petroff’s method in which 4% sodium hydroxide is used [1].
The total time of exposure to sodium hydroxide in this
method is restricted to 30 min, and overexposure not recom-
mended. In laboratories with limited resources there might be
a type or model of centrifuge in which one cannot open thelid during a power failure and unnecessarily exposing the
mycobacteria for a longer time to alkali or acid. As for culture
of mycobacteria, the only requirement for processing is 100–
200 mycobacteria per ml of sputum [2]. In such situations
the laboratories can also attempt the isolation of mycobacte-
ria for a viable culture growth even with an exposure to alkali
for a longer period.
Materials and methods
This study was carried out at the Regional Medical Research
Centre, Bhubaneswar, from April to July 2014. The sputum
specimens collected for this work were part of an ICMR pro-
ject conducted at RMRC, Bhubaneswar. Sputum specimens
were collected in wide-mouth containers at the Designated023, India.
Table 1 – Comparison between AFB microscopy grades with culture results of sputum exposed to 4% NaOH at different time
intervals.
Microscopy grade Culture positivea (%) Culture positiveb(%) Culture positivec (%)
Negative (11) 2 (18.1) 0 (0) 0 (0)
Scanty (6) 4 (66.6) 4 (66.6) 1 (16.6)
1+(7) 5 (71.4) 5 (71.4) 3 (42.8)
2+(7) 7 (100) 7 (100) 7 (100)
3+(8) 8 (100) 8 (100) 6 (75)
Total = 39 26 (64.1) 24 (61.5) 17 (43.6)
a Number of culture-positive sputum samples exposed to 4% NaOH for 0.5 h.
b Number of culture-positive sputum samples exposed to 4% NaOH for 1.0 h.
c Number of culture-positive sputum samples exposed to 4% NaOH for 72 h.
Table 2 – Week wise confluent growth in Lowenstein Jensen media.
Exposure time to 4% NaOH (h) Total samples I week II week III week IV week V week VI week VII week VIII week
0.5 39 – – – 4 3 5 9 5
1.0 39 – – – 5 5 3 7 4
72.0 39 – – – – 1 1 7 –
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and graded on the same day as per the Revised National
Tuberculosis Control Programme (RNTCP) guidelines. For cul-
ture processing, sputum was divided into three equal parts;
one part was used as per the Modified Petroff’s method. The
other two parts were processed after 1 and 72 h of incubation
with 4% sodium hydroxide. From the sediment, a loopful was
inoculated into Lowenstein-Jensen medium and incubated at
37 C. All slopes were observed for occurrence of growth daily
for the first week and then at weekly intervals for 8 weeks.
The isolates were identified by following tests such as the rate
of growth, pigment production, colony characteristics, niacin
test and catalase tests. Absence of growth at the end of the
8th week was regarded as a negative culture. Contamination,
if any, was recorded separately. The ICMR project was
approved by the Ethics Committee of the Centre.
Results
Out of 39 specimens processed, 28 (71.8%) were smear-posi-
tive and 56.4% were found with AFB grades of more than 1
plus (Table 1). Of the 39 specimens processed for culture,
66.7%, 61.5% and 43.5% of specimens showed culture positiv-
ity after 0.5, 1.0 and 72 h of exposure to sodium hydroxide
respectively (Table 1) (ANOVA, P = 0.0029).
Out of 28 smear-positive specimens processed, 85.7%,
85.7% and 60.7% of specimens showed a positive culture after
exposure to 0.5, 1.0 and 72 h to 4% sodium hydroxide. Post hoc
analysis indicated significant differences between 1.0 and
72 h of exposures (P < 0.05). However, there were no signifi-
cant differences between 0.5 and 1.0 h of exposure (Table 1).
The maximum number of 24 positive cultures was obtained
with a shorter exposure of up to 1.0 h; while there is a signif-
icantly less number of cultures, 17 (P < 0.001) were obtained
after 72 h of exposure to sodium hydroxide. It was also
observed that even with higher grades of acid fast bacilli(>2+), 13.3% of cultures became negative after 72 h of expo-
sure to 4% sodium hydroxide.
While observing the growth ofMycobacterium tuberculosis in
culture (Table 2), it was also observed that 24 specimens pro-
cessed within 1 h of exposure to sodium hydroxide showed
confluent growth within 8 weeks of incubation. Out of 17 cul-
ture positives, about 8 (47%) of specimens processed after 72 h
of exposure to 4% sodium hydroxide could not yield confluent
growth up to 8 weeks of incubation.
Discussion
Sputum culture is more sensitive than ZN microscopy and
also facilitates drug susceptibility testing. In order to get a via-
ble culture, the sputum specimens should be decontaminated
with 4% sodium hydroxide to kill contaminating bacteria and
preserve mycobacteria without much effect on their survival.
It has also been shown that the percentage of mycobacteria
survival varies with the method used and the mycobacterial
species present in the specimen [3,4]. In this study, 4% sodium
hydroxide for decontamination of sputum at different time
points was used and it was found that specimens with scanty
smears also yield positive cultures while exposed to alkali up
to 1.0 h of exposure. It was observed that the maximum num-
ber of 24 positive cultures out of 28 smear-positive specimens
were obtained with a shorter exposure of 1.0 h to sodium
hydroxide, while there is a significantly less number of cul-
tures (60.7% [P < 0.001]) obtained after 72 h.
Conclusion
Presently, many labs are using line probe assay for MDR-TB
diagnosis and not using Modified Petroff’s method for sputum
processing for culture. However, there are laboratories which
still use the Modified Petroff’s method for decontamination
purposes and may have a single centrifuge that does not open
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mens even in the eventuality of a longer exposure time to
sodium hydroxide. It is not recommended that there be a
longer exposure of sputum to sodium hydroxide for decon-
tamination, but laboratories having difficulty in processing
within the stipulated time of 30 min can attempt the isolation
of mycobacteria in such situations.
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